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CINCINNATI SOUTHERN RAILWAY. 



SPECIFICATIONS FOR BBIDGES il TODCTS OF IN AND TIBEB. 
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GENERAL 



PI-AXS AM) SIR \1\SHKKT.— All structiiros will he built in accorLlancc with the general 
plans e\hil)iU(l. 

liitkleis niiisl siihriiit with their proposals, complete strain-sheets for the structures, and plans showing 
tile form and sj/c of eaeji ty[)ical member. 

The strain sheets must show for eacli member the total strain sustained, and the dimensions and area 
of cross section, also the dead weight assumetl in the calculation and the resulting weight of the truss, which 
must not [)e-k>s than the dead weiglit assumed. 

Comj)lete detail thawings must be submitted for ap[>roval of the Engineer, by the contractors, before 
commeiking work. 

A copy ot e\er\' ap])ro\ed strain-sheet and drawing will be furnished without charge by the contractor 
for fde in the l-.ngineer's office, before commencing the work of erection. 

Provision must be made in the designing of all structures for the free expansion and contraction of all 
parts, corresponding to a variation of 150 degrees Fahrenheit in the temperature. 

M.\ 1 I- kl.\L. — Unless otherwise specified, all parts of iron bridges and viaducts shall be of wrought 
iron, e.Kcept the floor timbers as shown in the standard plans of roadway annexed. Cast iron maybe 
used in minor details. 

(il'.XhdvAL DIMENSIONS. — Through bridges must not be less than fourteen (14) feet in width in 
the clear between trusses, and eighteen and one-half (i8><) feet in height in the clear, measuring from 
the top of the rail. 



LOADS. 

All parts ot the structure must be proportioned to sustain the strain produced, 

1st — By the weight of the structure itself. 

Jnd — H\ the rolling-load specified, moviir; ,u .i -|u m of thirty miles per hour, and considered in 
positions and conditions (standing, moving and stopping) giving the greatest results. 

;ird — By the specified wind-pressure, giving the greatest results. 

4th — \\\ the effect of a variation in temperature of 150 degrees. 

ni. \1) L().\l). — In determining the total weight of the structure for the purpose of calculating 
>trauis, the weight of the iron shall be assumed at './ lbs per lineal foot of bar of one square inch area. 

I he weight of the timber shall be assumed at 4>i lbs per foot, B. M., and an addition of 90 lbs per 



R()1.IJN(, LOAD. — Ihc r.)liiiii;-lo.ul consists of two locomotives, f»)llo\ved b\- a tr.iin-load a\crai;irig 
2,000 ll)S ]>(.T liru'al foot, <is sIkuvii in followinL,^ ilia^rani. 

■ ^ Ut. engine ^g TENDEj? si/ 2 nd. EN GINE ^^ TENDER ^ 

' FREIGHT 

• 6. I 7.5' |4.5'|4.5'|4.5'l id.s' ^5' ^5' ;5' [ ' 8.6 | 7.B' U.s' | A.s'U.s' | IO.b' | s' |5' |5' M apoo^"-.^. 
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I'o |>ro\-i(ir for the effect of iinpict .ill such parts of the structure as are Hable to be subjected to sud- 

tieii str.uns or vibrations, sh.iU be calculated with additions to the abov^c specified rolling-load, as follows: 

Floor be.im h.nii^ers, ,uui ri\-etted cotiiiections of strin^i^ers and floor beams, - - 50 per cent. 

Strin;^a-rs, Hoor-bearns, counter-ties, middle-ties and posts, trestle-posts and 

Truss members of spans 30 feet long and less, - - - - 25 per cent. 

" " " " 30 feet to 45 feet long, - - - - 20 *' " 

.. .. 45 .. .. 6q .. .. .... 15 " - 

60 " " 75 '< " ... - 10 " 

WIND-PRKSSURK.— Wind strains will be calculated: 

1st — I''or a wind pressure of 30 lbs. per square foot on the exposed surfaces of both trusses, and on a 
moving train-surf.ice averaf^ing ro square feet per lineal foot of track". 

2utl — h'or a win 1-pressure of 50 lbs. per square foot on the exposed surfaces of both trusses. 

And the greatest results will be assumed in tlie ])roportioning of jyarts. 

idvh' ri' ),\. — rhe co-efiicient i>f friction of wheels sliding on the rails will be assumed at ,^9. 



DIMHXSIOXS {)!■ PARTS. 

LIMII'S OI-' .STRAINS I'i'k .SQirARh: I NCI I.— All parts of the structure must be .so propor- 

tioneil that the combined effect of all the loads specified, except the wind, shall not cause the strain per 

sijuare inch to exceed the following maximum limits: >< 

FoK f 'V''' t^'"''i""' - - lO.ooo lbs. p^^^^ rr^or tension, . . . . 1,000 lbs. 

Ik().\ 1 '■'"■ ^'""M*i'<"^^'<"i. ■ - S.ooo lbs. \V>oi) { 1''^^'" compression in direction of fibres. 1,000 lbs. 

( I-'or shearing across fibres. 7.500 lbs. ' ( I^^or shearing along fibres, - - 1 00 lbs. 

I'he str.nn in coinpressjnn must be reiluced with the ratio of diameter to length of post, according to 

the following formula : 



For posts witli scjuare bearings, and fi>r top flanges of built Ikox. 

beams between stiffeners, - - - . R=r— .^^000 



TlMLiER. 



For posts with square bearing at one end, and a pin bearing 



at the other, 



For posts with pin bearings. 



5 , /' 

36000;' 

■>_ I 38000 



R^ 



^-h-^' 



24000/-^ 



R__L 3^000 



R— — 


7000 




3000 r" 


R=— 


7000 
-73 

22507^ 


R=— 


7000 
1500/-* 



I tiooo r 

Where R represents the straiti per square inch of cross-section, 
/ the length of post in inches, 
r the least radius of gyration of the section. 

On pin and ri\ct holes the maximum oressvir.. tH,^,. -. 1 n i 

\ pressure allowed will be 15,000 lbs. per square inch of the diar 

etcr by length of bearing surface. 



For bending, the maximum shall be for wrought iron: On outside fibers in tension, io,000 lbs ; on 
outside fibers in compression, 8,ooo lbs., except for pins coupling members closely packed together, where 
a strain of 15,000 lbs. per square inch on outside fibers will be allowed. 

For timber, the maximuni allowed on outside fibres sliall be 1,000 lbs. 

WIND-STRAINS. — An addition of 25 per cent, to the foregoing specified limits of strain will be al- 
lowed fur wind ^>trains. 

KVK-BARS AND UPSET RODS. — The eye and threaded parts of all bars and rods must not be 
less in strength than the bod>' of the bar. The area of the section through center of eye, perpendicularly 
to the direction of the bar, must not be less than given in tlie following table: 



Ratio ^'""^ 


. of Pin. 


T> ^- Area of eye through Center. 
Ratio ■ Area of bL. 




. of Bar. 


For Hvtlraulic forged 


For h.-immer forged 






wcldless bars. 


welded bars. 


Less than 


1. 00 


1.50 


1.40 




1. 00 


1.30 


1.50 




1.2=; 


1.60 


1.60 




1.50 


1.80 


1.67 




1.75 


2.00 


I. 71 




2.00 


2.20 


1-75 



The area of the section at base of thread must exceed sectional area of rod by not less than 17 per 



CGMI^RKSSION-MKMBKRS. — The thickness of metal in compression sh^ll not be less than one- 
thirtieth (>^\) ol the distance between supports in line of strain, and one &uctee4rtli-N(j^) of distance between 
sui^ports at right angles with line of strain, nor less than one-quarter (}() inch when both faces are accessi- 
be lor paniting, and five-sixteenths (jV) hich when one face only is accessible. 

Ratio of length to diameter must not exceed 45. 

In built po^ts and struts the segments must all be of one length without break, and must be rigidly 
rivetted together to act ct)llectively as one solid body. 

The sectional area of rivets in one segment in the distance of two diameters from the end, must not 
be le>> tli.u) the sectional area of the segment. 

Where lattice-work is used, the distance between rivets must not be less than length of segment of 
-equal strength per square inch as the column itself, and the lattice-bars must be calculated as struts resist- 
ing the difference in the strengths per square inch of the column and that of its weakest segment acting 
singly without lateral supports. 

PINS AND RIX'KTS. — Pins will be proportioned to resist the bending as well as the shearing forces 
acting upon them. The limits of strain specified for shearing and for the pressure on bearing-surface of 
holes will determine the size and number of rivets. The aggregate area of rivets shall not be less than the 
sectional area of the joined pieces. 

I H1;AMS.— Must be so proi)ortioned that the top and bottom flanges will resist the bending 
moments without considering the web, and the web will resist the shearing forces without considering the 
flanges. 

CONXKCl U)N^ AND A 1 i Al 11 MENTS.— Of all members must be of strength at least equal to 
that of the member or members which they are designed to connect. This shall be demonstrated by testing 



BKD PLATES AND FR ICTION- ROLLERS —BedpUte^ must be so proportioned that the 
nuxitnum pressure per square foot on masonry will not The pressure per lineal inch 

on frietion roller* mu»t not exceed l^;40.oooju/. (if\ being the diameter of rollers in inches. 

wokKM.wsiiii' \\ii I'li'Mi-^ or ("o\<rRrni()\. 

vorkmanship mu>>' every particular. 

\ irmbcn must be f ' ^t and bends. 

AB17TTIN< med in a plane perpendicular to the line of strain, and 

I*IN noLlvS m«i*t be bored, not punched, exactly prrprndiciilar to the center linc^ nT str.nii. uul 
not more than one-fiftieth (/») inch larger than the diameter of the pin. 

^y^ BARS working together must be straightened before borini;. iiiv> u..-; l.v i. . ,k 

■ ilnl on ..u1i .<?h.r. .It the same temperature. 

md •.trai^lr i ^ DUSt be tumed down to a smaller diameter at 
the ' ii pilot-nut when necessary to saN'e the thread. There 

mu*: 

No >iiN« r« p.iiu \ in length of pins through the bearing parts wil 

I h, >. \ . t.il lu. nbers attach) .me pin sh.» nd closely packed in position by filling- 

nng 

;uare and truly dressed and in contact 
thn)u^h:!u i«.c bciu^ pUccd upon the contact of abutting parts. 

TIh- W' ^ • j»i.u. ^'tr.u r-» inii-.t (v N|>iur«i in ,i platc on each side. 

H'^' ' •""*» be accurit- 1» <t^^.:A >"<{ punched and fit exactly opposite to each other without 

ream '>. iwrcu t' o and the edge of rivet hol^s shall be such that the iron 

will . 

Iriven must completely fill the holes. 

i>c full site, well formed and concentric to the lioles. 
No loose h\< 

KOUS and all other members requiring adjustment must be provided w iili adjnstinj; 

W ASI I l.K^- rS must have a uniform bearing. 

\11 nuts muM Iv e »«-ily accessible with a wrench for the purpose of adjustment and must be effectively 
viivvKcd after the final adjustment. 

All parts working together as parts of one member oi u.e iru.s nui<t be equally strained. 

Tensile strain must be a%-oided in a transverse direction to the fibers of the iron and shearing strain in 
.\ direction f>arallel to the fibers of the iron. 

FLOOR.— The roadn^ys, unless otherwise specified, will be in accordance with the adjoining diagrams 
far panels l S feel long, sires of stringers and floor-beams being proportioned to the length of panel. 



The cross tics shall be spaced tweKc inches from center to center. They shall be locked longitudinally 
by the -uard ti.nbers notched one inch over each tie. and transversely, where iron stringers are used, by 
the projection above top flange of the u'cb of the iron stringer penetrating one inch into narrow slits in the 
bottom of the ties. 

Every third tie shall be bolted to the stringers and guard timbers by ^% inch bolts. 

All intermediate ties shall be fastened at each end to the guard timbers with a H inch bolt. 

The stringers must be securel)' fastened to the floor beams. 

The wood stringers made of jjieces of two panel lengths, packed together as shown, must be covered 
with No. 15 galvanized iron projecting ? inches, at least, on each side. 

The ties must be carefully ad/.ed in position to the i>roper level to afford a true and uniform bearing 
for the r.iils. 

All framing nuist be done to a close fit and in a thorough and workman-like manner. 

No open jonlt^ or filling shim.s v\ill l)e allowed. 

All surfaces where wood touches witod must he thoroughly painted, before being put together, 
with hot eo.ili.n, jjroperl)' thickened with lime. 

All void spaces between tenons .uul mortises must be thoroughl)- filled with the same paint so as to 
he water I ) roof. 

An^te blocks, tubes, vv?»f»4^*?*s, parting and packing-blocks, brace-shoes and bridge-.seats for wooden 
bridges, must be of cast iron ami of approved pattern. 

Splicingclam|)s must be entirely ot wrought iron. 

High he.\agonal nuts, ilressed on both ends, must be used for truss rods. No round-headed bolts will 
be allowetl. .\ll bt>lts must be |)ro\ideil witii washers under head and nut. 

The use of more than one washer under the nut to make up for deficiency in lengtii of thread will not 
be allowetl. 

IMI.l-.S must be straight, properl\- pointed, and ha\e all the bark peeled off They shall, if required, 
be slioil with cast or wrought iron shoes of approved form and size, as inay be determined by the Engineer, 

In driving ihey shall be eapi)ed with suitable iron rings to prevent splitting if necessary. 

rhe\- shall be tlriven w ith a hammer of suitable weight and fall ; the fall being regulated by tripping 
the hammer, if ncco-^ary. lo piexcnt splitting. 

All piles must be of such length and driven to such depth as may be directed b)- the Kngineer. 

.\ll piles injured in dri\ ing or driven out of place or line shall be cut off and another one driven in its 
place, a;ul the \n\c thus replaced sh.dl not be i>aid for. 

Piles will b^" i>.ud for by I'.ie hneal Unit, counting onl\' the number of feet of piles left in the structure 
after conijyletion. 

(WMIU'.R. — The camber measured on the center line of chords for wooden bridges, and on the cen- 
ter of puis of chords for iron bridges, must not be less than one si.x-hundredth (aiij) of the span for wood, 
and one twelve lunulredth (,?ua) <>f the span for iron trusses. The camber line must not deviate from an 
arc of a circle more than one (juarter ('4) of an inch at an\' place. 

llu- track stringers tVom the center to each end of the span must be so shimmed up as to reduce the 
camber in the track to one half of the camber in the truss and make it a true arc of a circle. 



TRACK ON ri'KN'l'.S — On brtdj^cs and viaducts on curves the outsitic rail will be elevated onc- 
h.ilf inch fnr every dejjree of curvature, unless otherwise specified. 

\\( IIOK.\(iIv — All brid;4es and \iailucts imist be sufticJemi\ am. jnucti ti> the masonry t«> resist 
'!i-|)la».inu lit 1»\ the stron}:jcst wind specified. 

.\ll tin- ncetss.ir\- tirilliti^' and ilrcssinj^ ol' mason r\- must be tKxie and ail the neee.s.sary fasteninj^^s and 
.iiulmr.i^i j)ut in bv tlic contractor without extra allowance. 

AITK' » \( H I-„S. — 1 he cttntractor must furnish .md ()ut in place the necessar\ w.dl-plates, cross-ties, 
•uui i^uard timbtrs o\ i r piers and abutments of all structures and furnish and put in tlie stantlarti aprons at 
each <nd o) till- strut turc so as to connect the roadw.iv' of the structure with the j^radetl road-bed. 'I'his 
uoik Will hr p.H.i l>\ the tliou^.iiui ft. Iv M.. at the jirice named in the propos,,) 'I'his price mu-^t cover 
\]\v cost of labor ami material. incKKlin- iron in boU'^. washers, spikes, i^c. 

QlALirV or MATliKlAl.. 

\\ K( Jldll I il\( >\ must be toir^h. iluctile. viaiform in ([ualitv an 1 nuisi hue a limit of elasticit)- ot 
not less than 2^).{KX> lb. per stpiare incli. 

WIrrn listed in specimens of uniform sectional area of .it least ' ^. scpiare inch for a distance of lO 

niches. It must ^tand without breakin^^ the fiiUouin^'^ tensile strain antl elonj^ation In the distance of 6 

inches : 

I'orbariron, 32.000 lbs. per squ.ire inch. bdouLjation, 20 per cent. 

" all shape iron 50,CKX> " " " " 15 

" plates. 4S,txxi " " " " " 10 " " 

I he iron sh.dl bend cold witht)ut fracture : 
1 So de«;ree.s for bar iron. 
135 " " sliajie " 

ijO " " plate 

Ruets .u)i\ inns shall be niatie from the best double refineil iron. 

.\ll iron must be hee from injurious seams or (laws, blisters, buckles, cinder spots, and imperfect 
.d-es. 

C.\Sr IRON must be of the best qualit}- of toujj^li. ^ray metal. A cast bar five feet long, one inch 
square. 4 feet 6 inches between siqiports, shall bear without breakiiit;. .1 wei^dit of 550 lbs. suspended at 
the center. 

Castings must be smooth, well shajied, free from air-holes, cracks, cinders and other imperfections. 

riMBKR.— The timber shall he of the s,>und heart wood of the white or long-leaf yellow pine, white 
oak or c\press, as ma\- be determined by the Knginccr for each particular member. It shall be sawed 
true and out of wind, full size, free from wind-shakes, large or loose knots, decayed, brash or sap-wood, 
w orni-holes or any defect impairing its strength or durability. 

Ail timber must be inspected and accepted by the Kngineer before used. 

INSPECTION AND TESTS. 

An expert inspector appointed by the Kngineer will inspect the material, supervise tlie work at the 
^hop and the work of erection and all the tests to be made. All parts of the structure must be inspected 
md accepted by him before shipment. 



All facilities for inspection shall be furnished by the contractors. 

The contractor shall make, free of charge, all the specimen tests required by the inspector, and shall 
test also without char^^e. all the tensile members of the structure to 20,000 lbs. per square inch. 

The extension under this strain of eacli member shall be accurately measured, and the modulus of 
clasticit)' deduced therefrom. 

All bars showing a permanent set after this test or a variation of more than 10 per cent, in its mod- 
ulus as compared with the moduli of all other bars working witli it in the same member of the structures 
shall be rijected. 

Full si/.eil parts of the structure ma\- be tested at tlie option of the engineer, and shall be paid for at 
cost less its scrap value if it proves s itisHictory. If the test is not satisfactory the contractors shall receive 
no compensation. 

lirtorc tin,' fuKil csliniatc i^ paid a thorough test of the structure will be made by the Engineer, by 
loading each span with such rolling load or its nearest ecpiivalent obtainable, at such rate of speed as de- 
scribed under the head of "loads," and also by causing the load to remain on each span for the space 
of one Ikmu or more. h.ach span nuisl not ^deflect under such a load more than one nine-hundredth 
(e^o) of its length, if of wood, and one eighteen-hundredth (toii) of its length, if of iron, ami each span 
must return to itsorigin.il t.unhi r wlun tlu- load is removed. 

I'.MNT. 

All inni hehtre lea\ ing the shoj) nuist be soaked in boiled linseed oil. All planed or turned surfaces 
must be coatetl with white lead nii.\ed u ith tallow. 

AH inaccessible surfaces must be painted before being put together with two coats of red lead or other 
metallit. p.unt ap|)roved <in sam|)le bv the Engineer. After erection, the entire structure, excluding timbers, 
hut mclutling the gal\ani/ed iron on wooden stringers, must be painted with two coats of the same paint. 

.\o painting mu^l he done in wet or freezing weather. 

ri\i;r navigation and running of trains. 

When ri\ers are navigable tliey must at all times during the construction and erection of the structure 
l)e kept free for navigation. 

.\11 cofferdams, staging and other obstructions must be removed b}- the contractor when directed by 
the I'jigiaejr. leaving the ri\er entirely unob.^tructed except the actual space occupied b\- the masonry. 

The contractor >hall so conduct all his operations as not to impede the running of trains or the opera- 
tion of the road. 

He will take down and out of the way, all the staging used in the erection, and also the old bridge if 
.my exists. 

RISKS. 

llie contractor shall assume all risks tVom floods and storms and casualties of every description, and 
mu.si turnishall materials and labor incidental to, or in any way connected with the manufacture, transporta- 
tion, erection antl maintenance of the structure until its final acceptance. 

The word ••Kngineer ■■ shall mean the "Consulting and Principal Engineer," unless otherwise 
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